Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.063; wR factor = 0.168; data-to-parameter ratio = 13.4.
Related literature
For background to the use of Varenicline to treat smoking addiction, see : Vetelino, (2004) ; Coe (2005) . For details of graph-set analysis of hydrogen-bonding patterns, see: Bernstein et al. (1995) .
Experimental
Crystal data C 11 H 12 O 2 M r = 176.21
Orthorhombic, Pbca a = 10.240 (2) Å b = 6.2370 (12) Å c = 27.503 (6) Å V = 1756.5 (6) Å 3 Z = 8 Mo K radiation = 0.09 mm À1 T = 293 (2) K 0.30 Â 0.20 Â 0.10 mm
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.973, T max = 0.991 1581 measured reflections 1581 independent reflections 1045 reflections with I > 2(I) 3 standard reflections every 200 reflections intensity decay: none Refinement R[F 2 > 2(F 2 )] = 0.063 wR(F 2 ) = 0.168 S = 1.03 1581 reflections 118 parameters H-atom parameters constrained Á max = 0.24 e Å À3 Á min = À0.27 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày; Àz þ 1; (ii) x À 1 2 ; Ày þ 1 2 ; Àz þ 1.
Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell refinement: CAD-4 Software; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97. nicotinic acetylcholine receptors (nAChRs), which mediate the dependence-producing effects of nicotine (Coe, 2005) .
We report here the crystal structure of the title compound, (I), Fig. 1 . The saturated six-membered C4,C5,C7···C10 ring of the anthracene group carries hydroxy substituents on C8 and C9 and is bridged by the C11 methylene group. In the crystal structure an intramolecular O1-H1A···O2 hydrogen bond generates an S5 ring motif (Bernstein et al., 1995) . Intermolecular O1-H1A···O2 hydrogen bonds form centrosymmetric dimers and link these dimers into chains along the a axis, Table 2, Figure 2 .
Experimental 1,4-Dihydro-1,4-methanonaphthalene (79.5 g, 560 mmol) in acetone (800 ml) and H 2 O (100 ml) was stirred with N-methyl morpholine N-oxide (67.5 g, 576 mmol). OsO4 (15 ml of a 15 mol% t-BuOH solution, 1.48 mmol,0.26mol%) was added and the mixture was stirred vigorously. After 60 h, the solution was filtered, and the white solid product rinsed with acetone and air-dried (60.9 g). The mother liquor was partially concentrated to an oily solid which was triturated with acetone, filtered and rinsed with acetone to provide additional amounts of the title compound (27.4 g, total 88.3 g, 89%). An X-ray grade crystal of I was grown from acetone (10 ml) at room temperature.
Refinement
H atoms bound to O were located in a difference Fourier map and fixed in these positions with U iso = 1.5U eq (O). Other H-atoms were positioned geometrically and refined using a riding model with d(C-H) = 0.93Å, U iso = 1.2U eq (C) for aromatic 0.98Å, U iso = 1.2U eq (C) for CH, 0.97Å, U iso = 1.2U eq (C) for CH 2 groups. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.65327 (18) 0.2295 (4) 0.51706 (7) 0.0289 (5) 
